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of weakness and paralysis of the vasoconstrictors. (2) Acceleration of 
the pulse due to the action of the toxin on the heart (3) Large doses 
produced death of the animals, with restlessness, collapse, and dys¬ 
pnoea, and postmortem examination showed death from suffocation. 

Sachsa 6 injected a 10 per cent, watery solution into crural veins, 
and produced a fall in blood pressure, acceleration of the pulse, and 
death from acute suffocation. This toxic action was more marked 
in young animals. Both Svehla’s and Sachsa's conclusions, that 
thymic asthma and thymic death may be due to hyperthymization of 
tiie blood, are in accord with my hypothesis. 

On finishing this paper there came to my notice the research of 
Lucien and Parisot. 7 These observers made a careful study of the 
influence of thymectomy in rabbits, and found that in very young 
animals removal of the thymus was followed by a noticeable retarda¬ 
tion of growth. The changes in the skeleton were in the weight and 
general dimensions of bones; no curvatures, epiphyseal enlargements, 
or bony softenings were found. The testicles and ovaries were 
diminished in size, corresponding with the lack of development of the 
organism in general. All of these changes were less noticeable in 
older animals, and did not occur at all in animals that had attained 
their full development. These findings of Lucien and Parisot may 
be explained by the hypothesis above advanced. 
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The following case seems worthy of being put on record, as it 
presents many unusual features. The patient has been under 
observation in London and Toronto during many years, and the 
history can thus be followed out in a way that is often not possible. 
The diagnosis offers many difficulties, but if, as seems probable, 
it be one of pernicious anemia, with a very large spleen, then in 
several ways it is a case of great rarity. 

W. P., aged twenty-eight years and six months. Single. Lead 
glass worker. Admitted to the Toronto General Hospital on June 
12, 1909. 
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.et 1 *' b ”»" “■»»». 

Family HUtory Father alive and well. Rheumatism four 
times. Mother alive but delicate. Brothers, two; one died of 
whooping-cough; one healthy. Sisters, none. No history of tuber- 
culosis or syphilis in the family. No history of any disease resem¬ 
bling what the patient now suffers from. 

Personal History. Bom in London, England. Came to Canada 
many years ago. Has been a lead glass Worker for y£rs Fatly 
ccunfortable SUmmndln S s nnd always 1ms good food. No venereal 

Previous Health. Was a small, weakly baby. Had measles at 

Strvet’HnL l’T ?*'“ 2?“ ° ,d was in the Great Ormond 

Street Hospital suffering from jaundice,” and remained there four 

months. (Notes of this stay are not obtainable) 

At ten years of age was readmitted to the Great Ormond Street 
Hospital, March 5, 1890, complaining of headache and dull ab¬ 
dominal pain. A summary of his condition then, as given by Mr. 
K. S. Frew, the Registrar to the hospital, is as follows: “Very 
thin boy Skin pale lemon color. Conjunctival slightly tinned 

Tonm^nT 15 r f‘P s P a!e antl gums slightly swollen. 

T m fe 3,, F de ' inIT'“^ 1 .? ands en,ar B«l. especially on the left side. 

101 °- Abdomen not distended. Prominence in left 
hypochondrium reach,rig to umbilicus and descending on respim- 

Mne tJTu “ n Wlthin - H , inches ° f left anlerior superior 

liac spine. Notch in its anterior border evident Liver palpable 

below costal muigin. Heart not enlarged, but systolic murmurs in 
, conducted, into axilla. Chest normal. Blood: Red 

cells, 1,000,000, white cells, 18,000, hemoglobin, 12 percent; March 
"V h o' n '1;' ob ,‘ n ' -°. f^. r ““‘-i April 1. ^ cells, 1,025,000, while 
whhe ’7 h 7 e ^° 8 n 0bm ’ rl?" cenL; A P ril 17 > 11x1 cells 1,100,000, 

1 7 mrw ’ rf 0, u” 0 ?! 0 ^’ 1° P er ce nt -i April 28, red cells, 
l - 00,00°, white cells, 10,000, hemoglobin, 40 per cent. Blood 
smear normal. Diagnosis, enlaiged spleen ” 

u , read “ it, « 1 j ; n September, 1890 (aged ten years and nine 
montlis). Since discharge had gradually become short of breath; 
ost color; had pains in head and abdomen; no hemorrhages nor 
vomiting. He was yellowish in color. Temperature, 100 °. Glands 
enlarged along posterior border of stemomastoid, and shotty. in left 
groin. Elsewhere were normal. Spleen was much enlarged. Liver 
not palpable. Systolic murmurs as before. Urine contained no 
albumin or sugar. Blood: Red cells, 1,111,000; white cells, 10,000; 
hemog obin, ^ per cent: September 17, red cells, 2,900,000; white 
Hemoglobm. 46 per cent: October 13, red cells, 
3,500,000, white cells, 14,000; hemoglobin, 70 per cent. Optic 
disks normal. Sept to Convalescent Home,” 
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February 9, 1891. “Reported at the out-patient department 
Is paler again. No pain. Spleen reaches to one inch beyond the 
umbilicus. Blood: Red cells, 700,000; white cells, 21,200; hemo¬ 
globin, 19 per cent. After that was twice at the Great Ormond 
Street Hospital as an in-patient at short intervals. The condition 
was much the same, and he always temporarily improved.” 

The patient next turned up at St. Mary’s Hospital, under the 
care of Dr. (now Sir) John F. H. Broadbent, who writes that he 
well remembers the case; and we are indebted to Dr. M. Mitchell 
Bird, the medical superintendent of the hospital for further notes, 
which are condensed to the following: The patient was admitted 
on July 23, 1894, then aged fourteen years. He complained of 
dyspnoea, anemia, slight cough, and extreme weakness. He stated 
that his periods of good health had been longer after each course 
of treatment at the Great Ormond Street Hospital. Had been 
fairly well before the present attack. He was of a pale yellow color. 
Spleen much enlaiged. Liver palpable below the costal margin. 
Loud systolic murmurs audible all over precordium. Blood: Red 
cells, S00,000; white cells, not increased; hemoglobin, 25 per cent. 
He was treated with rest, arsenic, and iron, and left the hospital 
much improved. 

During the next fourteen years of his life the patient says that 
lie has been well and has never been laid up nor required medical 
advice. About a month ago, however, his old symptoms of weak¬ 
ness, dyspnoea, and yellow pallor returned, and he has been very 
poorly since. A week ago he fainted. He entered the Toronto 
General Hospital on June 4, 1909. 

Condition on Admission. Patient is a well-developed man. Skin 
has a. yellow and pallid hue and the cunjunctivre are distinctly 
jaundiced. In the folds of the axillae and elsewhere there is consid¬ 
erable pigmentation. He gives a negative Moro reaction. Tempera¬ 
ture, 100.3°, and all through his stay in the hospital there was slight 
elevation of the temperature. The lymphatic glands on the right 
side of the body are slightly enlarged. (The enlargement was on 
the left side in boyhood according to the records.) There is no 
tenderness over the long bones. No wrist-drop or trophic changes 
suggestive of lead poisoning. 

Alimentary System. The teeth are poor and carious. The 
spleen is greatly enlarged and reaches to half an inch beyond the 
umbilicus. It is firm and free from tenderness. The notch is very 
evident and there is a sight shallow groove across the surface of the 
organ. The liver is not enlarged. The stools are somewhat clay- 
colored. 

Circulatory System. Some dyspnoea and faintness on exertion. 
He can lie down in bed. No oedema or cyanosis. Pulse is regular 
and of medium systolic pressure, but collapses between the beats, 
almost suggesting a “water-hammer” one. The heart is not evi- 
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dently enlarged. Systolic murmurs are audible all over precordium 
and there is a loud bruit dutiable in the neck. There is a slight 
retraction at the right apex, but otherwise the respiratory system 
seems normal. J 

Urine. Quantity normal. Dark red in color, but does not give 
the bile reaction with nitric acid. A trace of albumin. No indican 
Many crystals of calcium oxalate, uric acid, and urates. 

Nervous system normal. Nothing abnormal in fundi oculorum. 

Blood. Shows a marked anemia of the pernicious type, in that the 
color index was persistently-! or above. The results of the frequent 
examinations are collated in the following table: 
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The white cells showed marked signs of immaturity or a tendency 
to degeneration. Some large mononuclear forms seemed closely to 
resemble myelocytes, but their structure was too definite. Many 
ot the polymorphonuclear were very small, and a tendency to acid 
staining was evident. 

The chief change in the blood was in the red cells. Fully 50 
per cent of the non-nucleated forms showed staining in an atypical 
bluish tint Stippling was marked, varying from a few coarse 
ue granules to hundreds of coarse or fine ones, so closely packed 
as to produce a close resemblance to an atypical white cell. The 
question naturally arises here of whether the lead-working occu¬ 
pation of the patient had anything to do with this, but as both in 
pernicious anemia and in splenic anemia such staining is common, 
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this suspicion loses much of its weight The poikilocytosis of the 
non-nucleated forms was mainly in regard to size, although many 
cells were irregular in outline and even rosette in form. Some of 
them were very large. 

Many cells were so destitute of staining as to appear as mere 
ghosts, with just a faintly staining outline. 

The nucleated red cells were exceedingly variable in form. The 
majority of them showed a primitive form of nucleus with a definite 
chromatin network and frequently more than one nucleolus. They 
answer very closely to the appearance of bone marrow, or lymphoid 
cells, which, according to many are the mother cells alike of the red 
and most of the white corpuscles. These cells not infrequently 
showed mitotic figures. The other nucleated red cells showed a 
uniformly intensely blue staining nucleus, or several nuclei, up to 
seven; an atypical budding process appearing in some cases. Free 
nuclei of tins description were frequently noted in the smear some 
just becoming detached from the cell body. These nuclei made the 
differentiation of lymphocytes a difficult matter. The majority of 
the nucleated red cells were megaloblasts, though normoblasts and 
some microblasts were present. 

The smears were made on slides, stained by Wright’s usual 
technique, and were counted under a Zeiss fa oil-immersion lens, 
tl ro gh t ' VCre countcd b ? the Thoma-Zeiss hemocytometer 

The hemoglobin was estimated by two separate readings with the 
Uare hemoglobinometer. 

Smears made by the patient at his home in November and 
rebruary last showed more regularity in size and shape of the red 
cells, but still many nucleated forms. The color index as mentioned 
was always 1 or above 1. 

During his stay in the hospital the patient improved greatly, he 
rapidly gamed strength, his jaundice disappeared, and the spleen 
became rather smaller. r 

On February 13 last he writes that he thinks that his spleen is 
down to 1 /s normal size, and that he feels as well as he ever did in 
us life. This letter was of the same date as the last smear in 
the table, in which the still abnormal condition of the blood is 
evident. 

Remarks. The blood picture alone would suggest a diagnosis 
of pernicious anemia; the marked number of nucleated red cells 
and especially the great proportion of megaloblasts making it prob¬ 
able that we had to deal with the plastic form of this disease. The 
splenomegaly, although being unusual in pernicious anemia, would 
by no means exclude it, as cases are on record in which the spleen was 
quite as big ns in our case, in which the disease was undoubtedly 
of the pernicious type. Osier records such a case, which was at 
nret taken to be one of splenic anemia, but subsequently came to 

▼OU 140, XO. 4.-OCTOBEB. 1010 19 
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postmortem and proved to be one of pernicious anemia, 1 and in 
something like 1 per cent of all cases of pernicious anemia the 
spleen is so large as to reach to the umbilicus. 7 . But assuming for 
the moment that the case be one of pernicious anemia, even then it 
presents several most unusual features. In the first place the 
disease commenced at the age of eight years, if not earlier, which is 
veiy unusual. Again, it has lasted for at least twenty years, and 
the patient is still in comparatively good health; and yet the longest 
cases recorded, apart from six cases of apparent recovery, only lasted 
between fourteen and fifteen years (Cabot 5 ). Further, according to 
the patient’s history, he was so well between the ages of fourteen and 
twenty-eight that he was never laid up nor required any medical 
advice—that is, he seemed to have a remission of fourteen years, 
and yet the longest recorded remission from prostrating symp¬ 
toms on record is six years, 4 although McPhedran* recently has 
reported a case in which there was a remission for seventeen 
years. 

As regards splenic anemia, the enormous size of the spleen with 
the marked anemia and a normal differential white blood count would 
superficially suggest such a diagnosis, but the very profoundness of 
tlie anemia would be against this conclusion, and further, the fact 
that the anemia was always of the pernicious form with a high color 
index would seem to exclude this diagnosis. 

Other forms of splenomegaly with anemia, such as congenital 
syphilis, tumor, malaria, and even a possibility of filaria w'ere all 
carefully weighed and excluded. 

The case would appear to be either one of pernicious anemia of 
an exceptionally prolonged type, commencing at an exceptionally 
early age, and associated with an exceptionally large spleen, or one 
of splenic anemia w ith an exceptional blood picture. 

The patient has left Canada for the United States, and we hope 
that his condition may be followed out by whomsoever he may 
consult. 


1 Transactions of the Association of American Physicians, 1002. 

* Osier 1 * Modem Medicine, iv, 705. 

* Ibid.. 035. 

* Ibid.. 033. 

* Amer. Jour. Med. Sci., 1010, cxl, 201. 
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THE SPINAL COED LESIONS IN TWO OASES OP PERNICIOUS 
(ADDISONIAN) ANEMIA. 

By C. N. B. Camac, M.D., 
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NEW TORE, 

AND 

Lindsay S. Milne, M.D., 
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The. following cases of spinal cord lesion with anemia belong to 
that group first described by Lichtheim' in 1887, and by many 
observers since, such as Bastianelli 1 , Burr, 1 Clarke,' Jacob, 5 Jacob 
and Moxter," Lenoble, 7 Putnam and Taylor," Russel," Nonne,'" and 
especially by Putnam" and Dana 1 ’ in this country, and recently 
termed by certain Germamobservers pseudocombined sclerosis. The 
two patients whose records are presented were under the indepen- 
dent observation of several clinicians in three large hospitals of New 
'°i r re^.7',T V ' ? ilman Thompson, W. B. Pritchard, L. A. Conner, 
and 1. VV. Hastings, to whom we are indebted for the early records, 
extending back in one case three years, in the other five years The 
first case we saw in Dr. Pritchard's service in the City Hospital, and 
the second case was under the personal observation of one of us for 
a year in die Cornell Dispensary and the City Hospital. 

Case I .—Under observation five years; symptoms and signs of 
pernicious anemia; no neurological features; at the postmortem the 
characteristic changes of pernicious anemia; in the cord, from the 
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